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Box No. I Basis of the report 



□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2 ' telVS!^ application, this report is based on (replacement sheets which 

reportTs"^ ™*r *™e 14 are referred to in this 



Description, Pages 
1-7 

Claims, Numbers 
1-10 

Drawings, Sheets 

1/T-7/7 



as originally filed 



as originally filed 



as originally filed 



□ 
3. □ 



a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 



The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 



4. H 



ted nnl hLT n °m?Hf of®" e f ab "f hedas if ( so ™ of) the amendments annexed to this report and listed below 
S^ b6en C ° nSidered to *> ^ tha Closure as fileS, as indicated InZ 

□ the description, pages 
El the claims, Nos. 1-17 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

If item 4 applies, some or all of these sheets may be marked "superseded, » 
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1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 
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1-10 
1-10 



2. Citations and explanations (Rule 70.7): 
see separate sheet 
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Re Item I. 

Basis of the report 



International application No. 
£CJ/GB2004/001596 



Amendments have been filed with the International Bureau under Article 19(1) PCT (new 
amended claims 1-17). w K 

The International Preliminary Examining Authority considers that these amendments introduce 
subject-matter wh.ch extends beyond the disclosure in the international application as filed 
contrary to the requirements of Article 1 9(2) PCT for the following reasons- 
The following features are not expressly or inherently presented in the application as filed- 
Such controller not requiring the use of any synchronous modulation or detection technique" 
in independent claim 1 and all its dependent claims. 
"A tunability range of 8nm" in claims 5,7. 
"A tunability range of 40nm" in claims 8,10,12. 

"A long phase adjustment section in excess of 0.5mm" in claims 6 9 1113 

^rK a T rd ! f T° RU,e 70 2(C) PCT the lntematlo "al Preliminary Examination Report 
is established as if these amendments have not been made. 



Re Item V. 

Reasoned statement with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 

The following documents are referred to in this communication; the numbering will be 
adhered to in the rest of the procedure: 

D1: GB2 381 121 A 
D2: US2003/007526 A1 
D3: US2001/017876 A1 
D4: EP 0 516 398 A 



1. 



Independent claim 1 does not meet the requirements of Article 6 PCT in that the 
matter for which protection is sought is not clearly defined: 
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1.1 



1.2 



1.3 



1.4 



The expression "section currents/voltage" is unclear and not precisely defined and 
leaves the reader in doubt as to the meaning of the technical feature to which it 
refers, thereby rendering the definition of the subject-matter of claim 1 unclear. It is 
not clear which section this expression refers to. 

The following feature "taking into account the laser's output wavelength dependency 
on temperature and section currents/voltage" in the apparatus claim 1 is defined in 
terms of a method step instead of clearly defining the apparatus in terms of its 
technical features. The intended limitations are therefore not clear from this claim 
contrary to the requirements of Article 6 PCT. 

The following expression "whereby the output wavelength may be kept at the desired 
operating values without any significant mode jump whatever the temperature of 
operation within the laser's operative range" attempts to define the subject-matter of 
independent claim 1 in terms of the result to be achieved, which merely amounts to a 
statement of the underlying problem, without providing the technical features 
necessary for achieving this result. 

The laser of independent claim 1 should have been defined in terms of its technical 
features to meet the requirements of Article 6 PCT. 

The expressions "the currents" and "the voltages" are unclear because they have no 
well defined antecedent. It should have been mentioned which currents and voltaqes 
these expressions refer to. 



Furthermore, the above-mentioned lack of clarity notwithstanding, the present 
application does not meet the requirements of Article 33(1) PCT, because the 
subject-matter of independent claim 1 is not new in the sense of Article 33(2) PCT. 

Documents D2 and D3 anticipate the subject-matter of claim 1 . 



Furthermore, the above-mentioned lack of clarity notwithstanding, the present 
application does not meet the requirements of Article 33(1) PCT, because the 
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"ArtS Per- 6 Pendem °' aim 1 d ° es not invo,ve an '~ e *P < ha 

ZaZZTJ? ( t StraCt ; C ' a ' m 1) diSOl ° SeS " a tuneable LED a PP ar ^ comprising a 
tuneable LED, a thermal sensor and a controller, said controller controlling at least 
one or a cognation of the following variables: the currents, the voltages aTuning 
section, and a phase section; and incorporating means which adjust any «££L 
one or a combination of said variables taking into account the laser's cutout 
wavelength dependency on temperature and section currents/voltage, whereby the 
output wavelength may be kept at the desired operating value without any X 
mode jump whatever the temperature of operation within the laser's operat^e ranged 

l e J„ U n bi T m T °' !' aim 1 differS ,r ° m me appara,us ° f 04 in the light 
emitting element wh,ch ,s comprised in the apparatus is a laser instead of a LED 

However replacing an LED by a laser diode is an obvious design possibility for the 
person skilled in the art, depending on the operational requirements 

^' a JZZ^Z Pera0n W0U ' d ^ a ' * he "*<— - *aim , wimou, the 



Dependent claim 2 does not contain any features, which in combination with the 
If no«l ^ ,0 WWCh * rS,erS ' me9 ' re « uire ™"* of the PCT in respect 

Documents D2 and D3 disclose the additional feature of claim 2 (no closed loop 
temperature control means). p 



5.1 



^hTf r. C ' aimS f 10 d ° n0t aPPSar '° Con,ain a "y ,ea,ure . «*** in combination 

Train Jf UreS 1"* °' aim '° Whi ° h * hey refer ' meet lhe requirements of the PCT 
in respect of inventive step: 1 

sz^r*"" ,he addi,ionai fea,ure ° f ° iaim 2 <n ° ° ,osed ,oop ,empera,ure 
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5.2 The use of a low pass filter for removing rapidly changing signals (claim 3) is of 
common practice in the field of feedback regulation. 

5.3 The choice of the laser type between DBR laser, DFB laser, SG-DBR laser, SSG- 
DBR laser and vertical cavity filter laser (claims 4-8) is an obvious design possibility 
which lies in the expertise of the skilled person, depending on the operational 
requirements. 

5.4 The additional features of claims 6-1 0 do not appear to solve any particular problem 
in an inventive way (tunability mapping in controllers and use of wavelength control 
signals are disclosed in documents D2, D3, D4). 
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1. A wavelength stabilisation system for a tuneable laser comprising: 

i) A tuneable semiconductor laser; 

ii) - A thermal sensor to sense the laser temperature; 

iii) A controller that utilises the previously detemuned relationship 
between laser output wavelength, the laser temperature and the bias 
applied to those parts of the laser responsible for its tuning 
characteristics; 

wherein the controller determines values for the bias to be applied to one or more of 
those parts of me ,aser responsible for its toning characteristics in such a manner aa to 
generate an optical signal of highly suble wavelength in the presence of variations in 
ambient temperatore, sneh controtier no. requiring the nse of any syncnronous 
modulation or detection technique. 

2: A wavelengto stabilisation system aa in claim 1, in which the controller detennines 
the vame(s) of one or more cntrent sources which are applied to one or more of those 
parta of a laser that control the laser onto* wavelength by carrier injection. 

20 3. A wavelength stabilisation system as in clain, 1, where the controller defines 
the value© of one or more voltage sourees which are appjied to one or more of those 
parts of a laser that control the omput wavelength of me laser by applied electric field. 

4. A wavelengti, sfcbilisation system as in claim 1, where the output waveleagfl, is 
mamtained independent of laser temperature and without mode jump through contro, 
of mas apphed to a laser phase adjustment section based upon prior taowledge of the 
dependence of side mode suppression ratio on laser temperature and phase adjustment 
section bias. 

30 5. A wavelengfl, stabitisation system as in clata 1, where the User is a Distorted 
Bragg Reflector (DBR) taneable laser diode comprising three sections one tor toe 
laser gam, one for the laser phase and one for the grating aaser ^ section) with . 

typtcal operating temperature range of 0 to 70°C and a typical toneability mnge of 
8nm. 
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6. A wavelength stabilisation system as in claim 5, where the DBR laser has a lon g 
phase adjustment section typically in excess of 0.5mm to allow control of the phase 
over the full operating range of temperature. 

7. A wavelength stabilisation system as in claim 1, where the laser is a Distributed 
Feed Back (DFB) tuneable laser diode comprising two or more sections with a typical 
operatmg temperature range of 0 to 70°C and a typical tuneability range of 8nm. 

8. A wavelength stabilisation system as in claim 1, where the laser is a Sampled 
Grahng Distributed Bragg Reflector (SG-DBR) tuneable laser diode with a typical 
operatmg temperature range of 0 to 70°C and a typical tuneability range of 40 nm. 

9. A wavelength stabilisation system as in claim 8, where the SG-DBR laser has a 
long phase adjustment section typically in excess of 0.5 mm to allow control of the 
phase over the operating range of temperature. 



10. A wavelength stabihsation system as in claim 1, where the laser is a Super 
Structure Grating Distributed Bragg Reflector (SSG-DBR), tuneable laser diode with 
20 a typical operating temperature range of 0 to 70°C and a typical tuneability range of 
40nm. 



1 1. A wavelength stabihsation system as in claim 10, where the SSG-DBR laser has a 
long phase section typically in excess of 0.5 mm to allow control of the phase over the 

25 full operating range of temperature 

12. A wavelength stabilisation system as in claim 1, where the laser is a vertical cavity 
filter laser with a typical operating temperature range of 0 to 70°C and a typical 
tuneability range of 40nm 



30 



13. A wavelength stabilisation system as in claim 12, where the vertical cavity filter 
laser has a long phase section typically in excess of 0.5 mm to allow control of the 
phase over the full operating range of temperature. 



, ill . ^vwissoiis 

.PA~ /2. ^ 

14. A wavelength stabilisation system as in claim 1 where the laser is an external 
cavity semiconductor laser tuned by the application of bias to one or more external 
cavity elements. 

5. 15. A wavelengfo-stabihsation-scheme as-in claim -1 where the laser is a vertical-cavity- 

surface emitting laser. 

16. A frequency referenced coolerless laser diode combining a wavelength 
stabilisation system according to any of the preceding claims with an optical phase 

10 lock loop (OPLL). 

17. A frequency referenced coolerless laser diode combining a wavelength 
stablisation system according to any of the preceding claims with an optical injection 
phase lock loop system (OIPLL). 
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